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http://dx.doi.org/10.1016/j.jds.2013.0Abstract Background/purpose: Dental treatment for children often requires the use of
behavior management techniques (BMTs). The aim of this pilot study was to determine the
effectiveness of nonaversive BMTs by the ratings of parents who had observed their children
during three sequential dental treatment sessions.
Materials and methods: Dental records of 47 children (age 5e13 years) who had received at
least three sessions of dental treatment, two of which included local anesthesia administra-
tion, were analyzed retrospectively. Twenty-five out of 47 invited parents agreed to partici-
pate in the study. The parental form of the Children’s Fear Survey Schedule e Dental
Subscale was used for determining children’s anxiety. Parents were asked to fill in a question-
naire after watching a descriptive video on eight widely-accepted BMTs to rate the effective-
ness of each applied BMT on a 10-grade visual analog scale (VAS).
Results: All nonaversive BMTs were considered by the parents to be very effective on children’s
favorable behavior with a mean VAS score of 9.25. Perceived control and positive reinforce-
ment were rated the most (VAS score: 9.80 and 9.52; P > 0.05).
Conclusion: All nonaversive BMTs were found to be effective by some Istanbulian parents on
children’s favorable behavior.
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30 O¨.O¨. Kus‚cu et alanxiety. Management of pain and anxiety is therefore
crucial and requires the successful use of behavior man-
agement techniques (BMTs).1
Many children perceive a visit to the pediatric dentist as
stressful. This could be expected because an appointment
includes several stress-evoking components, such as
meeting unfamiliar adult people, attire worn by the clini-
cians, having to lie down, strange sounds and tastes,
discomfort, dental injections, and pain.2e8 It should be also
noted that children comprise a group of individuals repre-
senting a large variation in age, competence, maturity,
personality, temperament and emotions, experience, oral
health, family background, culture, etc.
Sedation and general anesthesia (GA) are the pharmaco-
logical tools preferred when nonpharmacological BMTs pro-
vide insufficient cooperation of children.1 Telleshowedo,
voice control, nonverbal communication, positive rein-
forcement, parental presence and absence, distraction, and
perceived control are some of the commonly used non-
aversive and child-friendly nonpharmacological BMTs. Re-
straints and the hand-over-mouth (HOM) technique are
aversive or aggressive nonpharmacological BMTs.
The use of BMTs is influenced by various factors, which
change over time. Social attitudes, parental expectations,
developing children’s rights, and technology, in conjunction
with leading research performed on BMTs urge reshaping of
the strategies for the cooperative child. In a study con-
ducted by Eaton et al,9 rankings of parental acceptability
for BMTs were presented and compared with similar studies
from the 1980s10 and 1990s.11
Higher parental acceptance for sedation and GA, and
lower acceptance for aggressive techniques were found as
apparent trends that change in time. A stable (or constant)
and outstanding acceptability of the telleshowedo tech-
nique was interpreted as parents’ emphasis and preference
on the safest and least aggressive BMT.
Finn,12 Davies and King,13 and Brauer14 suggested that
the practitioner must recognize the importance of parental
influence upon the thinking as well as the behavior of the
child. Sermet15 and Shaw16 provided further clarification as
they positioned the parent as pivotal in a child’s accep-
tance of dental care.
Peretz and Zadik17 reported the preferences of parents,
who observed the BMTs actually employed on their chil-
dren, toward the dentists’ approach. When children do not
cooperate, 56% of the parents preferred their children to
be relaxed by explanation, whereas only 20% voted for
sedation after explanation and 6% for firmness after
explanation.
Parents’ attitudes toward BMTs and their acceptance
trend through the past decades indicate a higher demand
for the use of nonaversive and child-friendly BMTs.
Although the relevant literature and the clinical experi-
ences observed support the obvious effectiveness of BMTs,
the justification of carrying out such a study is needed,
whereas there are no available scientific data reporting
the effectiveness of these techniques from a parental
perspective. Therefore the aim of the present study was to
determine the effectiveness of nonaversive BMTs by the
ratings of some Istanbulian parents who had observed their
children during three sequential dental treatment
sessions.Materials and methods
The study protocol was approved by the Ethical Committee
of Yeditepe University and written consent was obtained
from all parents after explaining the objectives of the
present study. Verbal consent for BMT recordings was ob-
tained from the pediatric dental patient’s parent.
Participants
Dental records of the children who were treated by the
same pediatric dentist (O.O.K.) in the Pediatric Dentistry
Department of Yeditepe University School of Dentistry were
analyzed retrospectively. A computer program (H_IS, Su¨ru¨m
1.2; T.C. Yeditepe University, Istanbul, Turkey) was used to
identify children treated between September 2006 and
September 2008 who had received at least three sessions of
dental treatment, two of which included administration of
local anesthesia. A total of 47 children met the criteria and
their parents were invited to the study by both letter and
telephone. Those who could not be reached (n Z 5), were
not available to attend in weekdays (n Z 11), moved to
another city (n Z 2), or were unwilling (n Z 4) did not
participate the study. Parents’ education level and gender,
and children’s age, gender, and previous dental experi-
ences were noted.
Assessment of dental anxiety
Parents completed the parental form of the Children’s Fear
Survey Schedule e Dental Subscale (CFSS-DS), which was
used to evaluate their child’s anxiety level. The CFSS-DS
has been extensively validated and consists of 15 items,
related to various aspects of dental treatment such as How
afraid is your child of the noise of the dentist drilling?.18
Each item can be scored on a 5-point scale: from (1) not
afraid at all to (5) very afraid. Total scores thus range from
15 to 75. Previous research has defined scores between 32
and 38 as mild dental anxiety and fear and scores of 39 and
higher as high dental anxiety and fear. Recently, Kuscu and
Akyu¨z6 and Kuscu et al.8 demonstrated the rationale and
validity to use the mean anxiety score of the study group as
a cut-off point for categorizing children into relatively
anxious and nonanxious groups. The reliability of CFSS-DS is
high and it has a moderate validity.19
Assessment of children’s cooperation
Parents were asked to rate their children’s anticipated
cooperation before and after the treatments using the
Frankl scale, which is an observational scale introduced by
Frankl et al in 1962 scoring: (1) definitely negative, (2)
negative, (3) positive, and (4) surely positive.18
Assessment of the effectiveness of BMTs
Parents were asked to fill in a questionnaire after watching
a descriptive video on BMTs with a guide pediatric dentist
(E.C.), to rate the effectiveness of each applied BMT. The
descriptive video being used in the present study was
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University School of Dentistry. The BMTs recorded were the
real situations of a pediatric dental patient who was not
included in the study but was treated by the same pediatric
dentist. The authors selected eight BMTs that are widely
accepted.20,21 These were telleshowedo, positive rein-
forcement, voice control, nonverbal communication,
distraction, parental presence or absence, perceived con-
trol, and gifts at the end of treatment. All BMT videotapes
were viewed and evaluated by three trained pediatric
dentists. Instructions were provided only once at the
beginning of the videotape, followed by 30-second exam-
ples of each BMT videotape with pauses after each BMT for
the parents to score. Parents were instructed only to
evaluate the BMT they had watched, not their pediatric
dentist. The eight BMTs were listed on each parents’ survey
form in the order they were displayed in videotapes. A
100 mm horizontal visual analog scale (VAS) response line
was printed below the name of each technique, where
parents scored the effectiveness of each BMT from none to
very much (0e10). Previous studies reported the VAS
scale as a reliable technique in measuring parental
assessments.15,17
Statistical analysis
The data were evaluated by ANOVA, ManneWhitney U, and
Chi-square tests using NCSS 2007 (Kaysville, UT, USA). A P
value <0.05 was considered as statistically significant.
Results
A total of 25 parents participated in this study. Thirteen
parents were females and 12 were males. The parents
ranged in age from 23 years to 46 years. When asked to
report the highest level of education they had completed:
three parents reported earning a masters’ degree; 10 par-
ents had graduated from a university; seven parents re-
ported graduating from high school; and five parents had
completed elementary school. Parents’ education level andFigure 1 Parents’ evaluation of children’s agender were found not to be associated with the effec-
tiveness of BMTs (P > 0.05) with the exception of female
parents significantly pointing out nonverbal communication
as a more effective BMT than male parents (P Z 0.025).
Thirteen children were girls (age 7.46  2.30 years), 12
were boys (age 7.67  2.27 years), and the ages of the
children ranged from 5 years to 13 years with a mean  SD
of 7.56  2.23 years. Eighteen children were aged 5e8
years, and seven were 9e13 years. Previous dental treat-
ment was experienced by 18 of the children (72%), eight
had positive experiences in their prior treatments, and 10
children had negative experiences. Age, previous dental
experiences, and gender of the children were found not to
be associated with the effectiveness of BMTs with the
exception of boys’ parents significantly pointing out
perceived control as a more effective BMT than girls’ par-
ents (P Z 0.041).
Parents evaluated their children’s anticipated coopera-
tion with Frankl scale as definitely negative (n Z 6),
negative (nZ 11), positive (nZ 5), and definitely positive
(n Z 3). Sixty-eight percent of the parents were expecting
their child to behave definitely negative or negative
whereas after the treatments all parents reported positive
(nZ 9) or definitely positive (nZ 16) expectations for the
following appointments (Fig. 1). No association was
observed between children’s anticipated cooperation and
the effectiveness of BMTs (P > 0.05).
Perceived control and positive reinforcement were
rated the most effective (VAS score: 9.80 and 9.52,
respectively), and nonverbal communication and parental
presence and absence the least effective (VAS score: 8.68
and 8.96, respectively) BMTs on children’s favorable
behavior. However, no statistical difference was observed
between the effectiveness of each BMT (P > 0.05; Table 1).
The CFSS-DS mean anxiety score of the study group was
27.2. Three of the children had mild anxiety and two were
highly anxious. Eleven children were relatively anxious with
a CFSS-DS score >27.2 compared to 14 nonanxious children
(CFSS-DS  27). No difference was observed between the
mean age and gender of relatively anxious and nonanxious
children (P Z 0.134 and P Z 0.075, respectively).nticipated cooperation with Frankl Scale.
Table 1 Effectiveness of the nonaversive behavior man-
agement techniques (BMTs), rated by parents on a visual
analog scale (VAS; 0e10).
Nonaversive BMTs used Mean VAS  SD
Total effectiveness 9.25  0.34
Perceived control 9.8  0.5
Positive reinforcement 9.52  1.09
Telleshowedo 9.36  1.08
Gifts at the end of treatment 9.32  1.31
Distraction 9.24  1.17
Voice control 9.08  1.29
Parental presence or absence 8.96  1.95
Nonverbal communication 8.68  1.93
F 1.59
P 0.138
A P value >0.05 was not significant.
32 O¨.O¨. Kus‚cu et alThe parents of relatively anxious children rated parental
presence or absence more effective on favorable behavior
than the parents of nonanxious children (P Z 0.005). Par-
ents of both anxious and nonanxious children rated
perceived control as the most effective technique on
favorable behavior. No further associations were observed
between the level of anxiety and effectiveness of BMTs
(Table 2).Discussion
The acceptability of a BMT depends on factors related to
the child’s needs, the type and urgency of treatment
influencing both the selection of a particular technique,
and parental acceptance of that technique.17
Many studies have been conducted to evaluate the
parental acceptability of BMTs, and they reported a higher
demand for the use of nonaversive BMTs.8,9,11,22,23 To our
knowledge, no study has consulted parents on the effec-
tiveness of BMTs employed on their children.
In the present study, all nonaversive BMTs were found
very effective with a mean VAS score of 9.25. Perceived
control and positive reinforcement were rated with higher
scores and found more effective by parents when comparedTable 2 Children’s anxiety and parents’ ratings of the nonaver
BMTs used Nonanxious children
(CFSS-DS  27) n Z 14
Telleshowedo 9.07  1.27
Positive reinforcement 9.21  1.37
Voice control 8.64  1.55
Nonverbal communication 8.14  2.25
Distraction 8.93  1.39
Parental presence or absence 8.21  2.36
Perceived control 9.79  0.58
Gifts at the end of treatment 9.07  1.54
*A P value <0.05 was taken to be significant.
CFSS-DS Z Children’s Fear Survey Schedule e Dental Subscale; MW Zto parental presence and absence, nonverbal communica-
tion, and voice control. This pattern of parents’ positive
response to nonaversive BMTs might represent a parental
bias in favor of nonaversiveness instead of effectiveness.
Perceived control is the freedom delivered to children
that allows them to have some degree of control over the
dental treatment. Through the use of a stop signal by either
raising hand or saying “aaaaa”, the dentist gives a break in
treatment. By the use of perceived control children’s anx-
iety is reduced, enhancing a comfortable and pain-free
treatment session.3,24e26 Positive reinforcement is an
effective technique to reward desired behaviors and
thereby strengthen the recurrence of those behaviors. So-
cial reinforcers include positive voice modulation, facial
expression, verbal praise, and appropriate physical dem-
onstrations of affection by all members of the dental team.
The voice control technique is a controlled alteration of
voice volume, tone, or pace to influence and direct the
patient’s behavior. Parents unfamiliar with this technique
may benefit from an explanation prior to its use to prevent
misunderstanding. Nonverbal communication is the rein-
forcement and guidance of behavior through appropriate
contact, posture, facial expression, and body language.
Parental presence or absence is a technique to which
children’s responses can range widely, from very beneficial
to very detrimental.20
In the scope of the above definitions it can easily be
concluded that perceived control and positive reinforce-
ment are more encouraging and humanistic techniques
than the latter three BMTs. In previous studies9e11 where
the acceptability of all BMTs was evaluated, telleshowedo
and nitrous oxide sedation have tended to be among the
safest and least aggressive BMTs. The present study in-
dicates that parental attitudes and trends seem to carry on
even among the nonaversive BMTs, seeking for the least
aggressive and child friendly BMTs for their children.
The demand of parents for safer and less aggressive
techniques is consistent with the increasing emphasis on
children’s rights and informed consent liability. However,
the effectiveness of these nonaversive BMTs is not known.
For this purpose, anticipated cooperation of children were
evaluated retrospectively to understand whether or not
desired cooperation can be achieved without the employ-
ment of aversive techniques. Most parents reported to have
expected negative behaviors before the treatments start,sive behavior management techniques’ (BMTs) effectiveness.
Anxious children
(CFSS-DS > 27) n Z 11
MW U P
9.73  0.65 55.5 0.154
9.91  0.3 50 0.06
9.64  0.51 49 0.095
9.36  1.21 48.5 0.091
9.64  0.67 55.5 0.182
9.91  0.3 32 0.005*
9.82  0.41 75 0.864
9.64  0.92 62.5 0.316
ManneWhitney.
Effectiveness of behavior management techniques 33whereas all were positive after the treatments for the
proceeding sessions (Fig. 1). Our sample group of parents
who participated on the basis of request to an invitation
(25/47) might be accused of a bias on this finding. Among
parents who did not participate, there were also some who
could not be reached by telephone, were unavailable in
weekdays or had moved to another city. Unwillingness,
which might be due to negative expectations, was not the
only reason for nonattendance so it is believed that this
limitation does not bias our findings greatly.
In our study group three of the children had mild anxi-
ety, two were highly anxious, and the mean CFSS-DS anxi-
ety score of the study group was 27, which corresponds to a
nonanxious population. It can be argued that nonaversive
BMTs can only be effective in low anxious populations;
aversive and pharmacological BMTs are required for the
dental treatment of anxious children. In our previous pro-
spectively designed study,6 where only nonaversive BMTs
were employed, two restorations were performed in highly
anxious children (CFSS-DS > 38) under local anesthesia in
the last two of three consecutive dental treatment ses-
sions. Throughout the course of treatments significant re-
ductions in anxiety levels were observed among sessions
(P < 0.05), and none of the children were observed crying
during local anesthetic injections. In a similar study,
Holmes and Girdler27 reported to prefer treating children
with mild anxiety (mean age: 10.9 years; mean CFSS-DS:
32.5) with or without sedation and observed 12% of chil-
dren crying during dental injections. It is possible that
successful use of nonaversive BMTs can produce better re-
sults than pharmacologic BMTs (sedation) even with highly
anxious children.
In the present study, female parents significantly
pointed out nonverbal communication as a more effective
BMT than male parents did, and the parents of relatively
anxious children rated parental presence or absence more
effective on favorable behavior than did the parents of
nonanxious children. The above findings were the only
statistically significant results of this study. At this point,
the interesting inference is that these two BMTs were rated
the least effective and could also be interpreted as the
most aggressive among the nonaversive techniques. Atti-
tudes of female parents and parents of anxious children
tend to accept relatively more aggressive BMTs compared
to male parents and nonanxious children. Male parents
might consider their children more fragile than females and
if the child persists behaving improperly, parents might
accept more aggressive BMTs. This latter interpretation is
supported by Fields et al,22 who reported situational spe-
cific dental needs that can modify parents attitudes toward
the techniques.
For gaining parents’ tolerance toward more aggressive
management techniques, Peretz and Zadik17 suggested
detailed explanations and witnessing children during dental
treatments whereas the current study and our previous
study6 proposes effective and nonaggressive BMTs for the
dental treatments of children including those who are
highly anxious. In 2005, Eaton et al9 revised the parental
acceptance of BMTs including studies by Murphy et al10 and
Lawrence et al11 that encompass 2 decades of investiga-
tion. They concluded on two trends that appear to have
emerged over the past 2 decades: decreased acceptabilityof aggressive physical management techniques (specifically
passive restraint and HOM); and increased acceptance of
sedation and outpatient general anesthesia, which might be
due to familiarity by self experiences, pharmaceutical
marketing, or television programs.
In 1989, the Convention on the Rights of the Child28
became the first legally binding international convention
to affirm human rights for all children. The leaders wished
to protect children’s rights by setting standards in health
care; education; and legal, civil, and social services; and to
be sure that even the world recognized that children have
human rights. The developing children’s rights concept and
the effects of the Convention on the Rights of the Child can
be observed in the acts of the American Academy of Pedi-
atric Dentistry, which in 1988 published and widely circu-
lated guidelines on the use of BMTs for children in dental
settings. The guidelines have been revised a number of
times, most recently in 2008.
Definitions in the guidelines on aversive BMTs such as
HOM and physical restraint were subjected to change
throughout the years and finally revised in 2008. Previously
used physical restraint terms evolved into medical stabili-
zation and finally to protective stabilization, and in 2006
HOM was excluded from the guidelines. In the 2008
guidelines, it was stated that the diversities were limited
only to clarifications within Advanced Behavior Guidance
and Protective Stabilization. The European Academy of
Pediatric Dentistry’s guidelines on behavior management
states that the use of forcible restraint in dentistry
(papoose board) is not practiced in most European coun-
tries and in some countries its use is forbidden by law.
Within the scope of children’s rights and findings about
the parental acceptance of BMTs, nonaversive BMTs should
be the first and only choice, before proceeding with phar-
macological techniques in case of ongoing noncooperation.
Aversive BMTs should have no indication in a modern, civi-
lized world where human rights are clearly defined also for
children. More research is needed to evaluate and enhance
the use of nonaversive BMTs.
In conclusion, all nonaversive BMTs were found to be
effective by parents on their child’s favorable behavior.
Perceived control and positive reinforcement were rated
the most effective among all nonaversive BMTs.
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